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(54) SCANNING TYPE PROJECTION ELECTRON BEAM EXPOSURE SYSTEM AND METHOD 

(57)Abstract: 

PURPOSE: To provide the method capable of attaining especially high 
throughput in relation to the title exposure system of fine circuit patterns 
on a resist using electron beams while in this method, the electron beams 
having the merit of exposing patterns finer than those exposed by an 
optical system also have the demerit such as the impossibility of 
increasing the throughput due to the usage of the dotty electron beams. 
CONSTITUTION: A transmission mask 3 having an opening part of a 
circuit pattern is scanning-irradiated with space beams so that the 
transmitted electrons may be projected on a wafer 4 by projection lenses 
16, 17. At this time, the focus slippage of the projection lenses 16, 17 out 
of the scanning position of the space beams 18 is corrected using focus 
correctors 19, 20. When the scanning step on the whole surface of the 
transmission mask 3 is finished, the wafer 4 is shifted to expose the next 
position. This invention can correct the focus slippage as the defect of a 
projection system by combining the scanning irradiation with the focus 
correction. Resultantly, the high throughput exceeding 40 wafers to be 
projected can be actualized. 
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jtSEJEM&Ba^fiiill&B. 

C££1#a<fc?-*j£^&a5*^#raiIi2rS&. 
[SJURJBl 0] ttJgllTL/f^-^ftMT. RgifcttJE 
je<oa/|>^R|?LSi9:tt, V— ;>£S«Lfc«Tfc;— A* 
ffll»TUy7 l-±£fcf;J:U-;^X hTBItfP 5*lfc&*3lt 

»a <fc -r * 

[SURJHl 2] LS \m&0>n?->MtfL\z. SWfciSl 

L s i m=r. 
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4SB/^->$Ui?X MCIitiSIItMl, # 
»C»XJk— -fv hSritfifc-r-SCt^BWtLfc&KJBOT 
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tt, 1) *felt«<3 ±fwJgdtS*lfc£«IB|, y'j3>^I 

-/\£fcttaE-> u =j >ox-/\±.izjesst2nft&mst±. 

Lfe^X-/\T«*UTSi«-r-5) . 2) l/->-XKSa 
*Lfc£XW\Kll3K/^->(DJfc¥«£8&8tU 3) 
3fc3*«£fBatLfct^:* h*iE«Lfc», 4) 
U 'J X b * -7 X i7 £ U T7»T« 5 * X y J- > 
5) E8SA^->*^«-r*^i*-Cfff^t)n 

ft ?X&±lZ ffc b nfclsISS/t 9— >-7X^7 u > x 
TtS^LTf^StSnT^fc. ;i<0*££flH>.5;5i£TJgiS 
-C*-5EJSSC0»/be»*BJi0. 5 Mm «n«-C*-3fc. £ 

$ e«caMias5<ojgjs!t*-r-5)7SnC){c. isgros^a 

#(D«^ fc: — A * SHJ« &m V> TK»tCi S * W 0 U fc;5< 

<ofc*. ^MRWttlfcWsl^t^T^ALS I co«B 
iz&<mt>nxm. 

c<D±matit. -«tc«-^s5Tfs?ttco^x-/\ 

K tt^iDj #r * s £ t* -5 fs\mw& o fc. 
[0 o o 4] cn*&«-rsfc«i)fr. 

•y T 4 s a. — A tf-r X > X 7"i7/n->*. B7 
(6), 11/1213. (1 9 8 9) Sl443Id>6 

S1 44 7B (J. Vac. Sci. Technol. B7 (6). Nov/Dec 
1989. pp. 1443-1447) {CS^fcf-ATrfta^Sff ^Vi 

XA-7"9 h(D|6j±«-S«Lfcra:*««^snTl^. 

B2«-eco^^o®s^sa^-r-s0-p*5„ 

VX? 3 SrU'^X h«r^*Ufc^X— /\4tD±*«l0.6ma 
[0 0 0 5] 

[a^*t**L«t5<»:r*SRS] a2^Lfc±S8!* 
ftTli. H 2 (a) <D«**S^tf-A2T*Lfc±^IC 

0.6BM fctt-rnTLS-5. i)i>U'j7->7/tt^L 
fctbtfe, 0.6»ratiOttfn)5^U5. dOfc 
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». 0.1 5«J7^T>«T©«a^iS^« : ?-t-A 
<b) (0#¥frSiaa^£-A6XScLfcJ:3»CaK>8B 

□ ft x mst s n* s ntttf a c t ic 
<xo»a&aiivx*£tee>;fcttntffr<sfc^a<, c 

[0 0 0 6] 

#»T 5 fefib C^iS-r X ? t tfx-AfBI JzS^F- v > 
x-/\Jt{ca*-r*. a^>X*S8Wfcc<l:<c,J:C>. 

i) aiavx^'vwm^Bgwft^M^ftjcfe^-r^c 

£&<IE«&tfl:8l;:t9:JfcT*-5. 2) «^^>Xic*8/h 

[0 0 0 71 

fc-irx-/\4 tro|31»cS»a^V'>X8**#. 8B8ta 
^fc--A 7£jS«v;*.? 3 Jb£«L£ca<«=>j8»Lfca 

^«rg** : ?u>X8-p^x-/\ii^a«-r-5, sa*a 
a^ u>X8«fttr.«.«tcaa^^^ 3*<aa>n. &ytm 

[0 0 0 8] 

[mswi s3«*iiwro*ftw^s6CT-^»s. a^ 

am o-rass&isisn, 7/-H1 ltinasns. 
jn^snfc«^tf-A«flnM^t-A2 1 ttxiss 

1 2 -hSU^T*. *»lDltft-A2 1 
WI*;^«2 0 kVii»65 0 kVT?3!>5. JfcJBiRO 1 
2KKt*«=>ttfc. OTitti— j3*«0. In ^^lmSaE© 

£-A18£f£*. ^0)iB«a^br-Al 8OT1M xa 
jsatta-r -5ISSS /t^ — ><DWM f£ »C <fc r> TIRt -5. 
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2 T«B*snfca«-A«jg i mxv>x 1 3 ta 2 

m*U>Xl 4*ffiU-GS»^X*3_h£«Lft*<5 

bjbt*. aT-c«a*r3nfc»»<oaa^x^ 3<ob8p 

®*ttai««U>Xl 6t*2S»U>Xl 7£ffltr> 

f>i-Ai8ii:a»sn5. ^lonasw-cttsau 
>x<r>fi^w«fg-c. »itwtu>xi 6 ta2«atw 

>Xl 7OT^.«E««rrai;t-r«^>xA«^<!:-r-5il 
fc. r©ttSia»l/>Xl6t»2S»l'>Xl7 

[000 9] il7X^3li-OCLS I E8&**l£-r 
5 (f7 7"t-fX) *£«Tf. Smu^S 2 0nn©«T?* 

aisa*fu>xi 3 < ta2 8s*tU'>xi 4<o^mjca^ 

isi»u>x<!ia2ss»u>xi 4©fjfe (jRLAaa) 
cs*nx^5. c«)fc«e>siaiUTt>a^tf— Att«j* 
-rs^tfcoaisMv;** 3 ^aairffiiaTS*. 
[0010] sa^x^so^istca^^sgWTntf. 

tfi-rrfflltxfcs. -T^t)^. attW>X(C«iiS«iRS 

«6. arotf^raaic^^^t^ffliwffiwa^if— aco 
.«aiE(z>t*»caia9tu>xi 6£a2&*ti^>xi 

7 rtK-t-n-ena 1 a^«iES 20iS2 1 
9jwat*&n-rv»*. cc?5^«aiESttU'>xmaj*itc 
3i*pj«*a<«jt-c»-5. c«)RajcwA«iE«>«<s 

tii«<«t*. c<z><s*. u>xm«f- J;^ u>xfp 
ffl^P<7io.«,#jaid«ft<^:*. m<©a&«:eni«rr2» 

Xi' 3^<Z>a^S89*^afC*5DX. j»jaaiES19. 2 

ojcaiiJD-rsate^sEftsitsctfcio, a»u>x 
iEx-^xaiESfcaffi^Bisp^'*. wss»©*^c 

na 1 i8LS*iEffi. a 2 ^.««jE«tC^-oaffi«r«ltB 
-T*. UT^X—MJiC^ry^^— 

T) *octa(c»asia*fftt^. a, a* 

js^ajEajEJw^.'SiajEroaa* aj a* c i: t.^nex* 
a. 
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2tt-)i-Al 8 ±<&*tfSttfc:faafc:«lH»iS"r*fc 
«><owa-r»*. 0 5ttr>:r.— /\i 8 0> 3 f c ®0-c<&-5. 

•?X-/\1 8G)±fZtt[llKn^->« : ffiij-r^B2 5 

^to-ti-V-^ 2 6{C»UT.«»r^Lfc«iStir|t2 SIC 

[0 0 121 1 itmAMQ 2 2 *iSigUfc*?-fcf-A£ 
^X-ZWilCSttStlfc^fcHtV-* 2 6±K;£SE 
U 1 ttmB8?L2 2t^MT- ^2 6 0>teB*^&£ 
^fcii^— ^ 2 2tt«;Ui06 K^-r<fc3fc:-HP 
JBSrUfciUX. Z.Z.IZ 1 umAcD*^tr-A«:H^tO^ 

^ ttssa v * * 3 & own ;c»»r t£ a * z. t -c^a 2 it 

*. 1 MmAII7L2 2 £igjaLfc«^-e-Aco^*>-tfv 
2 6±.^0)j&2tK&mi'>Xl 6. 17<D+^tHCl9: 

t**nfc«Mt«fsjs2 4xfr&-5. SMNfcrn* 

1*nt>7?- >'*ZL«Si§-7^^ 3 ©EHtX^fr-ti:*. 
[0 0 13] MTX^ 3{Cf^5tlSlsIg5A^->tt«[ 
»fc*ifi«rf*oX<r>-5. i«t*. 0 7 (a) C^Lfc 
7/1,7 T*<V h<DKO>&?t3M3LJ\3?— 

£CD*£ii0 7 (b)(c) fc^-Ti^Jc-^ro 

W-tt&SCltfc*.^ IsBS/^ — >»H-f XlC 

.totlt 08 (a)-(d) lC^T<t ^JC4ocoa5»»3 

10014] tt*tU>X(7>^iRS«^>7 s Aiiia<i:T ; S 

is-r-5«#fcttiBi)sic^*. fct, a»^>x<os« 

/£Si8VX^ 3Sf^«-r*. S<Z>«*tt. SvS's.ttO 
BR O £J3o fcSi|7X 3 U Ctl*lg#tfil® U 

[0 0 15] £t-h. ffi^LfeH«0i|ttlf^«O«S|-C*ofc 
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(4) A 5 

0 9fil/2CTB/h««T-5llffi«T?»*. 8jg» 
<0S*'>^<-r-5/t«i), CCTt>5'>7 i A*jSi:U^:. 
35 1 «'h«*J 1/>X2 6 <Dfc.£SE«telS 2 tg/Mft j* U- > 
X2 7CD«.«K«l<7D2©{C7a^TtiS. fiS® L<fc 3 
5 5 s - v :/*-f X© 2 te<7>* €T $ <0«/jNffl2lii^ ^25 
*<3B 1 U>X 2 6 tf>tfFfc.6&BKaa>nxn 

— W-Al 8liS2ag*«3f U>X2 7<Djfc 

Afiatza^nx^-s. «5.«*tiE8 1 9 . 20. &*ta 

rSjjg2 4<&Wfmiffli£cO«OT£PI«T*-3. 
i0 [0 0 16] 

«U ,^*fc«ffi«<7)«^f-A-C)eifct}«< t»«t. * 
HSflJLS I C&«fc*Jl>— 7y h*<-&fI8S<>:«<, 

», H^ISItw2 0^6 4 0tt**pIffi-T»^. dCDiSav 

«®TT#*. ^«?3iavx^3tC«£BI^.lRFra^ ! £f>S«i: 

uxt>. 1 0 0 tti&$ai:ist 

•5. 

[Hi] t£3fco«M;^*l»9i-r*0-e;fc.5. 

[0 2] *»^OTS*«iaES:ift^-r-S0-t?**. 

[03] *«w<osufi«**-r0x«-s. 

[04] SiiV^^«)W**-r0T*-5. 

[0 5] »?x-/\±(D&fei*-7-^(a:Bi«i®-r^#& 
a £ a>Mfi$ *^-r 0 -c* * . 

50 [06] 

[07] x9 <»/\*-^<nftn<Dmz:7K-r&T:$> 

[08] SjS^X^<O/t^->«:»«-rSW^T0X 
[0 9] */Mft»*ff-5««U>X<D«T«-S. 

[33P**rotfc«p§] 

3— m-^x^. 4--^x— /n. 9 -a^as. 10 

X— *;H-. 1 1 —~T J — K« 1 2 -BfcJBtSED. 13 - 
SglM»t'>X, 1 4 • a298»U>X, 1S -M« 
40 [SJ«, 1 6-SBl««U>X. 17-jg28KU>X. 
18 -Bffltfe-A, 19-X1«.«M]E8. 2 0- 
SB 2 )|g.««iE». 2 1 •■■tna*TFlf-A, 24-SStS 
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